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S.1. X-ray diffractograms of zeolite samples 
 Powder X-ray diffraction patterns of the samples in this study are shown in Figures S.1 
and S.2. 
  
Figure S.1. Powder X-ray powder diffraction patterns of Sn-Beta, Sn-Beta-1Ex, Sn-Beta-2Ex, 
Sn-Beta-3Ex, Sn-Beta-AW, Sn-Beta-NH3, and Sn-Beta-NH3-Cal (top to bottom).  
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Figure S.2. Powder X-ray powder diffraction patterns of Sn-Beta with Si/Na synthesis gel 
composition of 100, 60, and 30. 
 
S.2. SEM images of zeolite samples 
SEM images of Sn-Beta, Sn-Beta-1Ex, Sn-Beta-3Ex, Sn-Beta-NH3 and Na-Sn-Beta are 
shown at different magnifications in Figures S.3 and S.4.  
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Figure S.3. SEM images of (a, b) Sn-Beta, (c, d) Sn-Beta-1Ex, (e, f) Sn-Beta-3Ex, and (g, h) Sn-
Beta-NH3. 
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Figure S.4. SEM images of Na-Sn-Beta-30. 
 
S.3. Ar adsorption isotherms of zeolite samples 
Total micropore volume of each sample was determined from linear extrapolation of its 
Ar uptake in the mesopore regions (P/P0 ~ 0.1-0.4) to zero relative pressure and from the liquid 
Ar molar density (0.035 mol cm
-3
).  
 
Figure S.5. Ar adsorption isotherm (87 K) for Sn-Beta. 
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Figure S.6. Ar adsorption isotherm (87 K) for Sn-Beta-1Ex. 
 
 
Figure S.7. Ar adsorption isotherm (87 K) for Sn-Beta-2Ex. 
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Figure S.8. Ar adsorption isotherm (87 K) for Sn-Beta-3Ex. 
 
 
Figure S.9. Ar adsorption isotherm (87 K) for Sn-Beta-AW. 
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Figure S.10. Ar adsorption isotherm (87 K) for Sn-Beta-NH3. 
 
 
Figure S.11. Ar adsorption isotherm (87 K) for Sn-Beta-NH3-Cal. 
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Figure S.12. Ar adsorption isotherm (87 K) for Na-Sn-Beta-100. 
 
 
Figure S.13. Ar adsorption isotherm (87 K) for Na-Sn-Beta-60. 
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Figure S.14. Ar adsorption isotherm (87 K) for Na-Sn-Beta-30. 
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S.4. Infrared Spectroscopy 
 
Figure S.15. IR spectra of (a) Sn-Beta, (b) Sn-Beta-AW, (c) Sn-Beta-NH3-Cal, (d) Sn-Beta-1Ex, 
(e) Sn-Beta-2Ex, and (f) Sn-Beta-3Ex showing the presence or absence of a broad nitrate ion 
absorption band in the 1300 cm
-1 
-1500 cm
-1
 range.
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Figure S.16. Baseline corrected IR spectra with decreasing CD3CN coverage on Sn-Beta-1Ex. 
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Figure S.17. Baseline corrected IR spectra with decreasing CD3CN coverage on Sn-Beta-2Ex. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
14 
 
 
Figure S.18. Baseline corrected IR spectra with decreasing CD3CN coverage on Si-Beta-3Ex. 
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Figure S.19. Baseline corrected IR spectra with decreasing acetonitrile coverage on Na-Sn-Beta-
30. This spectrum was collected after a 2h 773 K vacuum activation 
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S.5. Solid-State Magic Angle Spinning Nuclear Magnetic Resonance (SS MAS NMR)  
 
 
 
Figure S.20. Expanded chemical shift range in the -400 to -480 ppm region of 
119
Sn MAS Solid State 
NMR spectra of 
119
Sn-Beta after different treatments: (a) dehydration after calcination, (b) dehydration 
after three Na-exchanges and (c) dehydration after NH3 adsorption. 
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Figure S.21. 
119
Sn NMR of three times Na-exchanged 
119
Sn-Beta dehydrated at 397 K for 2h: (a) 
MAS spectrum and (b) CPMAS spectrum with 2ms contact time. 
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Figure S.22. 
119
Sn NMR of NH3-dosed
 119
Sn-Beta dehydrated at 397 K for 2h: (a) MAS 
spectrum and (b) CPMAS spectrum with 2ms contact time. 
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S.6. Glucose conversion and fructose and mannose yields 
 Tables 2, 3, and 4 of the main text provide glucose conversion and fructose and mannose 
yields after 30 minutes of reaction. The following tables provide these data after 10 and 20 
minutes of reaction. 
Table S.1. Glucose conversion (X) and fructose and mannose yields (Y) in H2O and CH3OH solvents. Reaction 
conditions: 1% (w/w) glucose solutions, 1:100 metal:glucose ratio, 353 K, 10 and 20 min. 
  10 minutes 20 minutes 
Catalyst Solvent XGluc.(%) YFruc.(%) YMann.(%) XGluc.(%) YFruc.(%) YMann.(%) 
Sn-Beta H2O 1.0 1.0 0.0 3.4 2.9 0.4 
 CH3OH 12.0 4.8 0.0 20.4 9.1 1.8 
Sn-Beta-1Ex H2O 2.9 0.0 1.0 3.6 0.8 1.6 
 CH3OH 8.9 0.0 2.3 10.6 2.8 3.6 
Sn-Beta-2Ex H2O 2.2 0.0 0.8 4.9 0.0 2.4 
 CH3OH 7.9 0.0 2.4 10.5 0.0 4.4 
Sn-Beta-3Ex H2O 4.4 0.0 1.3 5.8 0.0 3.2 
 CH3OH 8.2 0.0 2.7 11.7 0.0 5.0 
Sn-Beta-AW H2O 2.4 0.0 0.0 3.8 2.3 0.0 
 CH3OH 9.9 2.2 2.2 12.1 4.7 2.7 
Na-Sn-Beta-100 H2O 2.8 0.0 1.5 4.1 2.9 1.1 
 CH3OH 9.2 3.2 2.1 14.0 6.3 2.7 
Na-Sn-Beta-60 H2O 1.8 0.0 1.3 4.3 2.5 1.9 
 CH3OH 8.1 2.7 2.7 13.3 6.2 2.7 
Na-Sn-Beta-30 H2O 3.0 0.0 2.2 3.1 0.0 2.9 
 CH3OH 5.1 0.0 2.5 5.1 0.0 3.6 
Sn-Beta-NH3 H2O 0.0 0.0 0.0 2.3 0.0 2.0 
 CH3OH 2.7 0.0 1.4 2.7 0.0 1.5 
Sn-Beta-NH3-Cal H2O 1.7 0.0 0.0 2.8 1.7 0.0 
 CH3OH 11.0 2.5 1.7 14.8 5.0 2.5 
 
 
Table S.2. Glucose conversion (X) and fructose and mannose yields (Y) with 0.2g NaCl/g H2O. Reaction 
conditions: 1% (w/w) glucose solutions, 1:100 metal:glucose ratio, 353 K, 10 and 20 min. 
  10 minutes 20 minutes 
Catalyst Solvent XGluc.(%) YFruc.(%) YMann.(%) XGluc.(%) YFruc.(%) YMann.(%) 
Sn-Beta H2O-NaCl 5.1 1.9 2.1 9.6 3.4 3.2 
Sn-Beta-1Ex H2O-NaCl 3.5 0.0 3.0 6.3 1.5 4.4 
Sn-Beta-2Ex H2O-NaCl 4.0 0.0 3.0 5.8 1.4 5.0 
Sn-Beta-3Ex H2O-NaCl 3.7 0.0 3.6 9.6 0.0 6.4 
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